Metformin therapy in diabetes: the role of cardioprotection.
In patients with diabetes mellitus, the incidence of cardiovascular disease is increased, and the outcome following cardiovascular events is worse. The antihyperglycemic drug metformin appears to limit cardiovascular death in patients with type 2 diabetes. Indeed, preclinical studies have demonstrated that metformin limits (myocardial) ischemia and reperfusion injury, independent from its glucose-lowering effect. This cardioprotection is mediated by activation of the Reperfusion Injury Salvage Kinase (RISK) pathway, activation of AMPK and by an increased formation of adenosine. In addition, metformin can modulate several cardiovascular risk factors and reduces the development of heart failure in murine models. Consequently, treatment with metformin might potentially improve cardiovascular outcome in patients at risk for myocardial ischemia, even if these patients do not have diabetes. In the current paper, we focus on the direct cardioprotective actions of metformin and the mechanisms that underlie these effects.